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ABSTRACT.

A brief review of the Devonian of Western Australia is given and atten-
tion is called to the unique position of the goniatite fauna in the Upper
Devonian which is geographically far removed from any goniatite fauna ot
similar age.  Actinosiphonate cephalopods, formerly  not known outside
Furope and North America, ave tor the first time shown to oceur in Aus-
tralia. The significance of the struetures in this group is discussed and a
classification of the group suggested. In this connection the following new
families have been established: Diestoceratidae, Oocerinidae, Karoceratidae,
Avrchiacoceratidae, Ptenoceratidae, Nothoceratidae. Furthermore, the sig-
nificance of stereoplasmatic deposits in the eamerae of certain cephalopods s
discussed and attention is called to certain diffienlties in elassifying members
of the Stereoplasmoceratidae,

The deseriptive part contains the deseription of a new genus Wadeoceras
as well as the deseription of new species of Galtoceras and Stereoplasmoceras,
and of Conostichoeeras hardmanni (Etheridge).

INTRODUCTION.

According to our present state of knowledge, Upper Devonian and pre-
sumably also Middle Devonian strata are represented in Western Australia,
where they are known in patches along a narrow belt indicated by the Napier,
Oscar and Rough Ranges on the south-western border of the Kimberley Dis-
trict, the northern topographic unit of Western Australia. Middle and early
Upper Devonian strata are known from several localities in coral- and
lirachiopod-bearing caleareous facies (Rough Range series of Wade, 1938).
Among the most important fossils of this division are: Aectinostroma,
Stromatoporella, Disphyllum  depresswm, D. virgatum, Alveolites tumida,
Aulopora repens, Atrypa aspera, A. desquamata, Schizophoria striatula, Wil-
sonia cuboides, Pugnar pugnus (Hosking 1933, Hill 1936). Higher stages
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of the Upper Devonian are represented by the Mt. Pierre series (Wade 1938,
best known from the locality known as Mt. Pierre, where extensive collections

9 . . . 1
of" cephalopods, mainly goniatites, have been made.

Cephalopods from Mt. Pierre were first mentioned by A. H. Foord, who,
m 1890, briefly deseribed poorly preserved specimens of “Orthoceras” and
“Goniatites.”  Giivich, in 1901 (p. 515) suggested an early Upper Devonian
age of the goniatites desceribed by Ioord, comparing them with Goniatites
simplexr (== Tornoceras) and  Goniatites  caleuliformis  (— Manticoceras)
respectively. A consideration of the bhrachiopods described hy Foord in the
same paper led Haug (1911, p. 711) to infer the presence of Upper Devonian
in. Western Australia. IHowever, the first actual proof of the oceurrence of
strata of this age was furnished hy Delépine (1935) after a more detailed
examination of collections of goniatites made by Professor Clarke and Dr.
Wade. Delépine deseribed the following species: Sporadoceras contiguum
( Miinster), Pseudoclymenia australis sp. nov., Tornoceras sp. nov., and
Dimeroceras clarkei sp. nov. On the evidence of these species he concluded
that the age of the Mt. Pierre s‘rata must be Fammenian, most probably
equivalent to Oberdevonstufe 111,

In 1937, Schindewolf (p. 183) eclaimed that Psendoclymenia australis

and Torroceras ? sp. nov. should be referved to Protornoceras Dybezynski.

The Goniatite limestone of Mt. Pierre is of remarkable interest, because
it is so far removed from any other goniatite occurrence of similar age. There
are no goniatites in the Devonian of the Tasman Geosyneline of Eastern Aus-
tralia, where corals and brachiopods, though with Furopean affinities, are
predominant. The few facts which are known about the Devonian of New
Guinea (Feuilletau de Bruyn 1921, p. 98; Stehn 1927 : Teichert 1928, p. 6-13)
show that the development there is mainly arenaceous with brachiopods and
lamellibranchs.  Similar types of deposits are represented in Burma, in the
Yunnan, and in Tonkin. In fact the only Devonian coniatite fauna in east-
ern and south-eastern Asia is a small Manticoceras assemblage in the Chinese
province of Hunan (Sun 1935) which is older than the goniatite beds of Mt.
Pierre, and the nearest localities of goniatite faunas of approximately the
same age as that of Western Australia are to be found in the southern Urals.

The brachiopod and coral facies of the Western Australian Devonian is
more in harmony with the general development of the Devonian in South-
eastern Asia, New Guinea and Eastern Australia. The age of the Devonian
fossils of South-West New Guinea could be determined as Middle to early
Upper Devonian (Teichert 1928) which corresponds to the age of the coral-
hrachiopod facies of the Kimberleys, as well as to that of the marine part of
the Devonian section in Eastern Australia. Here, the uppermost part of the
Devonian is represented by fresh-water beds and marine Fammenian also
seems to be absent from New Guinea,

On the following pages, nautiloids from Mt. Pierre will be discussed and
deseribed, and, in addition, nantiloids from two other localities, viz., Lennard
River and Oscar Homestead.

A cephalopod from Barker Gorge, Napier Range, listed as Orthoceras
by Hosking (1933, p. 69) is identical with Michelinoceras ef. schlotheimi
(Steininger) from Mt. Pierre. The rock containing this and the associated
" For details concerning the distribution of the Devonian outerops in the Kim-

berley district the reader is referred to the summary by TLucy Hosking

(193%).
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brachiopod specimens listed by Hosking is very similar to the Mt. Pierre lime-
stone. It is, therefore, probable that the Mt. Pierre Series also e¢rops out in
the Napier Range, although it may be developed in brachiopod facies in this
place. It would be an interesting subject of future research to establish the
exact correlation hetween the brachiopod and the goniatite facies in the Upper
Devonian of Western Australia,
The distribution and age of the fossils deseribed in the last chapter of
this paper is as follows:—
Michelinoceras ¢f. scehlothetmi (Steininger) Fammenian. Barker
Gorge, Napier Range, and Mt. Pierre.
Stereoplasmoceras iniquiseptatum sp. nov. Probably Upper Devon-
ian.  Oscar Homestead, Oscar Range.
Wadeoceras australe gen. nov. et sp. nov. Fammenian. Mt. Pierre.
Conostichoceras hardmanni (Etheridge). Perhaps Middle Devonian.
Lennard River, probably from the Napier Range.
Galtoceras kimberleyense sp. nov. Fammenian. Mt. Pierre.

The localities mentioned in the text can be found on the attached map
(fig. 1).

Broomt

(4 : 2
Miles b e — s
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OCCURRENCE OF CYRTOCEROIDEA (ACTINOSIPHONATE
CEPHALOPODS) IN AUSTRALIA AND SUGGESTED
CLASSIFICATION OF THIS GROUP.

Two of the species deseribed in this paper, viz. Wadeoceras australe n. sp.
and — Conostichoceras  hardmanni  (Etheridge), helone to a group of
cephalopods which is usually known as the actinosiphonate group and which
so far has not been recorded from Australia. It is true that the cephalopod
described by Etheridge in 1897, elearly shows the actinosiphonate structure,
but its affinities were not recognised by that author and the specimen was

deseribed as an Actinoceras.'

Wadeoceras australe ocenrs in the Mt. Pierre limestone and is, there-
fore, presumably of the Fammenian age, whereas the specimen of Conostich-
oceras comes from an unknown locality on the Lennard River. Etheridge
assigned a Carboniferous age to this latter specimen, but eephalopods of the
actinosiphonate group can hardly be expeeted in rocks of that age. In his
elaborate study of actinosiphonate cephalopods, published in 1926, A. F.
Foerste (p. 288) stated that “the Actinosiphonata are known to range from
the Tower Upper Ordovician to the Upper Devonian. Possibly they occur in
the Carboniferous, but the evidence is not clear.” The latter statement refers
to the structure of Orthoceras breynii Martin from the Carboniferous of
Fngland which, however, according to Foerste's statement on p. 290 of the
same paper “is regarded as actinoeeroid rather than actinosiphonate.” All
the facts concerning this species have heen presented and discussed by Miller,
Dunbar and Condra in 1833 (p. 54-37) and nothing in their discussion
indicates the presence of actinosiphonate structures within the siphunele of
the holotype.” These authors have reproduced Martin's original ficure of
Orthoceras breynii and as far as ean be judged from this picture, there is
no indication of actinosiphonate lamellae within its siphuncle. Thus, in the
present state of knowledge, it is only possible to say that actinosiphonate
cephalopods do not range higher than the Upper Devonian.

In regard to the geographical distribution of the Actinosiphonata Foerste
has pointed out (1926, p. 291-292) that they are found throughout Europe
(including Novava Zemlyva) and in the eastern and mid-western states of
North America.  No species have so far been recorded from Asia.  The
oceurrence in Australia of representatives of this group is, therefore, of
considerable interest.  The group may also be represented in the Middle
Devonian of Vietoria and Queensland by Phragmoceras subtrigonum MeCoy,
but this requires further corroboration,

So far, Conostichoceras had only been deseribed from the Middle
Devonian of Bohemia but it must be remembered that the study of Devonian
nautiloids in Europe has been neglected for decades and that their vertical
distribution, therefore, is probably very incompletely known,

'The occurrence of Aetinoceras in rocks of post-Silurian age has also been re-
ported in the Yumnan by Reed (1927, p. 16) and in New Guinea by Martin
(1911, p. 93) and by the present writer (1928 p. 17). These references,
however, will have to be changed. No true actinoceroids are known from
any of these places.

* It should be noted that Orthoceras breynii Martin has been selected as genotype
of Loxoceras MeCoy by Bassler in 1915 (p. 767) and that, therefore,
Breynioceras Foerste (1929, p. 284) is an exact synonym of Lozoceras, as
it has the same genotype. ‘
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The specimen of Conostichoceras hardmanni, however may be derived
from strata of Middle Devonian age. The Lennard River erosses the Napier
Range, where outerops of Devonian strata arve known to oeccur, Hosking
(1933, p. 68-69) mentions numerous hrachiopods, Proetus, Ernomphalus, and
Bellerophon from two different localitiess in the Napier Kange, and Hill
(1937, p. 30) has described Phillipsastraea delicatula from Barker Gorge,
Napier Range, a species closely related to the Upper Devonian P. hennaht,
but the occurrence of Middle Devonian in this country is at least not contra-
dicted by fossil evidence.

Cephalopods with an ac'inosiphonate strueture of the siphuncle were
erouped in a separate order, Cyvrtoceroidea, by the present writer in 1933,
Schindewolf (1935, p. 110), though recognising the validity of the group,
would prefer to elass it as a suborder of the Nautiloidea. Eighty species, be-
longing to 41 genera, were enumerated by Fooerste in his “List of known
Actinosiphonata in 1926 (p. 303-304). Since then a number of additional
species have been deseribed by Troedsson, Heritseh, Strand, Flower, and the
present writer, bringing the number up to the vieinity of hundred and ex-
tending the geographical range northward to Greenland. The Cyrtoceroidea
as defined by the present writer include orthoconie, evrtoceraconic and coiled
conchs in a great variety of forms, comparable to the variety in other
cephalopod groups.

Foerste has called attention to the difficulty in classifying certain forms
which are very similar to actinosiphonate genera, but in which no endosi-
phuncular structures are known. Until more is known of these forms, they
are better excluded from the Cyrtoceroidea. If only genera in which actino-
siphonate structure is known to occur, are considered, the following classifica-
tion can be suggested :(—

Family Jovellanidae Foord. Orthoconic conchs.
Laumonteceras Foerste, Jovellania Bayvle, Mirvosiphonoceras
Hyvatt, Triplewroceras Hyatt, Projovellania Hyatt.
Family Diestoceratidae nov. Brevicones, either straight or shehtly curved.
Diestoceras Foerste, Wetherbyoceras Foerste, Herliimeroceras
Foerste, NMachtoceras Foerste,
Family Oocerinidae nov. Longiconic eyrtoceracones,
Oocerina Foerst>, Blakeoceras Foerste, Perimeroceras Foerste.
Family Karoceratidae nov. Exogastrie eyrtoceracones without constricted
aperture.
KNaroceras Roussanoff, 11 ssenbachia Foerste, Conostichoceras
Foerste, Turnoceras Foerste, Poteriocerina Foerste, Minga-
noceras Foerste, Fleusoceras Flower. (
Family Cyrtoceratidae Chapman. Exogastric cyrtoceracones with  con-
strieted aperture.
Cyrtoceratites Goldtuss,” Amphicyrtoceras Foerste, Paracleisto-
ceras Foerste, Acleistoceras Hyatt, Brevicoceras Flower,
and perhans Cyrtactinoceras Hyvatt.

! This venus is usually referred to as ‘< Cyrtoceras Goldfuss’’ and credited to this
author as a manuscript name first published in de la Beche’s ““ Handbueh der
Geognosie’ in 1832 (p. 536). Actually, however, the name was written
Cyrtocera in this publication, but it is preceded by Cyrtoceratites Goldfuss
which was published as a manvsceript name by F. Hoeninghaus in 1830 (p.
298).  Goldfuss himself used still another spelling in 1832 (p. 483), viz,
Cyrthoceratites,  The name Cyrloceras was first used by Sowerby in 1839
(p. 621) in conrection with a gustropod (““Cyrtoceras lacre’ ™),

3
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Family Archiacoceratidae nov, Kndogastric eyvrtoceracones.

1/ i - L e 1 Do e

Endoplectoceras Foerste, Archiacoceras Foerste,  Danaoceras

Foerste, Codoceras Hyatt, Coclocyrtoceras Foerste, Wade-

oceras nov. sen, Perhaps also Protophragmoeceras Foerste.

Family Phragmoceratidae Hyatt, Phragmoceroid conchs, mostly endo-
castrie, aperture with dorsal or lateral sinuses.
Phragmoceras Broderip, Bolloceras Foervste, Tubiferoceras Hed-
strom, Mandaloceras  Hyatt, Hemiphragmoceras  Hyatt,
Tetramercceras Hyatt, Conradoceras Foerste, Paraconrado-
ceras Foerste, Herameroceras Hyatt, Octameroceras Hyatt,
Metaphragmoceras Flower,
Family Ptenoceratidae nov. Trochoceroid conchs.
Ptenoceras Hyatt, Ade!phoceras Barrande, Homoadelphoceras
Foerste,
Family Nothoceratidae nov. Nautiloid conechs.
Lorieroceras Foerste, Nothoceras Barrande.

REMARKS ON THE STEREOPLASMOCERATIDAE.

One of the Western Australian forms has been deseribed below as
Stereoplasmoceras iniquiseptatum and, sinee the eroup to which this species
belongs, has heen recently discussed by Kobayashi (1936), a few remarks
considering this group may be appropriate. It is now generally recognised
by most authors that stereoplasmatie deposits exist in the camerac of many
nautiloid cephalopods, especially in orthoceraconic forms. Observations on
these deposits were first made and communicated by Barrande in 1859.
Since then, numerous authors, including Dewitz, J. Hall, H. Schrider, .
Holm, Graubau, and Miller, Dunbar and Condra, have discussed these strue-
tures and the present writer, in 1933, has given a full account of intra-
cameral deposits in actinoceroid cephalopods and also diseussed their pre-
sence in certain non-actinoceroid forms. As far as the oriein of these
deposits is concerned, most authors seemed to adhere to Barrande's original
view that they were formed after the formation of the septum to which
they belong, and before the formation of the next succeeding septum. An
alternative explanation had been to assume that the material for the intra-
cameral deposits had been supplied by the siphunele throuch foramina in
the conneetine ring.  The first idea does not account for the formation of
hyposeptal deposits and for the regularity of increase in thickness of the
deposits in many forms; the sccond idea was disproved by the faet that

YTt could perhaps be argued whether the name Phiagmoceratites 0 Archiaec and
de Verneuil should not take precedence over Arehiacoceras Foerste. D?Avchiae
and de Verneuil, when establishing Phragmoceratites subventricosus in 1842
(p. 351), were the first authors to use the generic name Phragmoceratites,
However, from their text it is quite evident that they did not want to estab-
lish Phragmoceratites as a generic name, but merely wanted it to replace
Phragmoceras Broderip. Sinee Art. 25 of the International Rules provides
that none of the earlier names should be available unless it is “‘accom-
panied by an indication, or a definition, or a description,”” T do not think
that d’Arvchiac and de Verneuil established a genus ““ Phragmoceratites,’’
even if, as it appears to be the case, subventricosus is the only species ever
described in connection with this generic name. Because Phragmoceratites
has only been substituted for Phragmoceras, the genotype of the latter be-
comes automatically the genotype of the former, and that name must be
suppressed as a synonym.
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the connecting ring is not perforated by macroscopical openings and it was
shown by the present writer in 1933 that the material necessary for the
formation of intracameral deposits must have permeated through the con-
necting ring in some other way.'

There is no doubt that the Stereoplasmaceratidae® which, as defined
hy Kobayashi in 1936, include genera with intracameral stereoplasmatic deposits
either with or without an endosiphuncular stereoplasmatic tube, are members
of an important group of cephalopods and may even have higher than family
rank.  However, in spite of the importance which on account of their wide
distribution, must he attached to the presence of these intracameral deposits,
it is still necessary to take great care in the grouping of forms with these
characters. In 1933, the writer asked the question, what taxonomie import-
ance should be attributed to the presence of intracameral deposits. To-day,
the question would he better put by asking, what taxonomic importance
should be attributed to the absence of these deposits. Kobayvashi does not
diseuss the significance of the fact that we find species with intracameral
deposits and species without such deposits belonging to one and the same
genus of actinoeeroids. In the case of actinoceroid cephalopods we have
eriteria other than intracameral deposits to ascertain the generic affinities
of species, but in eephalopods lacking distinetive features of the siphuncle,
it becomes almost impossible to tell how species agreeing with stereoplas-
moceroids in all other respects should be classified if they lack intracameral
deposits.  Evidently, the absence of these deposits might be just as acei-
dental and insignificant in stenosiphonate forms as it can he in actinoceroids,
and although their presence must he regarded as of considerable biological
interest, the taxonomic significance of their absence in certain cephalopods
1s still far from being sufficiently anderstood.

Stereoplasmoceras iniquiseptatum, deseribed below, represents a develop-
ment of stereoplasmoeceroids which is characterised by small “obstruetion
rings,” better called bullettes, in the vieinity of the septal neeks. The com-
bination of bullettes with intracameral deposits is characteristic of many
cephalopods and is also found in orthochoanitic forms with eylindrical seg-
ments of the siphunele. As an example, a specimen can be mentioned which
was deseribed as “Orthoceras n. sp.” by the present writer in 1933 (p. 182).
Very similar types are numerous in the Silurian and Devonian of Bohemia,
e.c. Orthoceras jonesi (Barrande 1859, pl. 18, fie. 13). Among the species
with sliehtly inflated segments the Devonian Orthoceras concors and the
Silurian Orthoceras vibrayei may be mentioned (Barrande 1859, pl. 18, fies.
6 and 9).°

1 Rohavashi, in 1936 (p. 231), erroneously ascribed to the writer the view that
““the pseudosepta or the juvction of the deposits from both sides of the
camera, is naturally united with the opening of the diverticula.’”’ The writer,
on the contrary, has devoted many pages to an attempt to prove that the
““diverticula’’ or radial canals of the siphuncle are not in open communi-
cation with the camerae, but open into the perispatia, that the conneccting
ring is not perforated by foramina, and that the ‘‘pseudoseptum’’ is not
an organic structure at all, but the contact surface bhetween episeptal and
hyposeptal deposits.

2 The genus Pscudorthoceras Girty which was included in the Stereoplasmocera-
tidae by Kobayvashi in 1936, constitutes, together with related Late Palaeo-
zoie g‘(’t‘.lt‘l':l, the family Pseudorthoceratidae Flower and Caster.

s Aany more examples could be quoted from Barrande’s ‘‘Systéme Silurien,’’
" but unfortunately this work is not available in Western Australia.
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All these forms have essentially the same structure, viz., small bullettes
in the siphunele and intracameral deposits, and should be grouped together
in spite of the differences in the shape of the segments and in the structure
of the septal neck. It is obvious that this group is not related to the actino-
ceroids, because in the latter the “stereoplasmatic  deposits” within the
siphunele originate hy a process of progressive caleification of an originally
soft, endosiphuneular tissue in which the endosiphuncular vaseular system
is embedded.

DESCRIPTION OF THE SPECIES.
IFAMILY ORTHOCEROTIDAE.
Genus MICHELINOCERAS [oerste.
Michelinoceras ¢f. M. schlotheimi (Steininger).
1890—Orthoceras sp. A. H. Foord, Geol. Mag., deec. IIIL., vol. 7, p. 6,
plate 4, fie. 3.

The Red Goniatite limestone of Mt Pierre contains numerous specimens
ol a species of long orthoeonie, slowly tapering conechs of orthoceroid cephalo-
pods which, however, are not sufficiently well preserved for accurate deserip-
tion.  The eross-scetion of the conchs is cireular and the small, eylindrical
siphunecle is central. The distance between the septa equals about 4/10 to 4
the diameter of the camerae, The length of full-grown specimens must have
been something like 20 ¢m., almost half of which was occupied by the living
chamber which was at least eieht times as long as it was wide at its base.
The rate of taperine is about 1 :15.

The species known as Orthoceras schlotheime from the Frasnian
(Zone 8) of Saltern Cove in England and from the Biidesheimer Schiefer of
Germany (see Anniss, 1928) seems to be rather close to the Mt. Pierre form.
Foord (1888, p. 97-98) described this species as “straight, extremely slender,
eyvlindrical, very slowly tapering. Length of body-Chamber at least eight
times the diameter of its base. Septa distant from about 14 to 2 the
diameter.”  As long as no well-preserved internal moulds as well as traces
of the test are known from Mr. Pierre, exact determination of the species
will be impossible.

The same species apparently occurs also in the red limestone of the
Barker Gorge, Napier Range.

FFAMILY MAELONOCERATIDAE ISR AT
Genus GALTOCERAS IFoerste.

Galtoceras kimberleyense sp nov.
Plate 1., figs. 4, 5.

Diagnosis: Species dilfering from other members of the genus in the
more rapid expansion of the phragmocone,

Deseription of holotype: The holotype and only known specimen is a
portion of a moderately curved exogastriec phragmoeone; its dorso-ventral
diameter at the adapical end is 10 mmn., the lateral diameter 12 mm. At the
adoral end the dorso-ventral diameter is 20 mm., whereas the lateral diameter
cannot he accurately determined. The length of the camerae increases from
2 mm. at the adapica end to 2.8 mm. at the adoral end of the specimen. The
sutures are straight and direetly transverse to the curving longitudinal axis
of the conch. The siphuncle is close to the convex side of the conch. The
segments are narrow and cylindrical, being only slightly constricted at the
septal foramina.
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Locality : Mt. Pierre, Western Kimberley Distriet, Western Australia.
No. 116 Commonwealth Palaeontological Collection, Canberra.

Remarks: The state of preservation of this specimen is rather poor, no
trace of ‘the shell being preserved. In Galtoceras the shell is finely striated
transversely and in the holotvpe of Galtoceras arcticameratum Clarke and
Ruedemann, kept in the New York State Museum, Albany, N.Y., the writer
observed very shallow longitudinal ribs, when he had an opportunity of
studying this specimen in 1930.  Only Silurian species of Galtoceras are
known so far, but the Australian species is referred to this genus on account
of the slight curvature of the conch and the straieht sutures which distinguish
this genus from nearly related genera as e.g, Cyrtorizoceras,

The specimen has previously been figured by A. Wade in 1924 (p. 44,
plate I1T.) and has been listed as Geisonoceras sp. by F. Chapman (p. 7 of
undated pamphlet; see bibliography).

Cyrtoceras cornu-copice Sandberger and (‘yrtoceras bilineatum Sand-
berger from the German Devonian may be related species, but so far too
little is known about their structure (see Sandberger 1855, plate 13, fie. 4 and
plate 14, fig. 2).

Family ARCHIACOCERATIDAE nov.
GGenus WADECCERAS gen. nov.
(Genotvpe: Wadeoceras australe sp. nov.
Sliehtly compressed, endogastrie eyrtoceracones with actinosiphonate
siphunele. The segments of the siphuncles are wider than long, but not in-
flated between the septa.

This genus is very similar externally to Danaoceras Foerste as well as
to Archiacoceras Foerste. In the former genus, however, which is known
from the Middle Silurian of Bohemia the siphuncle is very narrow and
eylindrical, whereas in the latter genus, known from the Middle Devonian of
the Eifel, Germany, the siphuncle is broadly nummuloidal (Foerste, 1929,
p. 295).

Phragmoceras subtrigonuwm from the Middle Devonian of Vietoria and
Queensland may belong to this genus or to Archiacoceras. In his deserip-
tion of this species McCoy (1876, p. 18) mentioned its similarity to Phrag-
moceras subventricosum d'Archiac and de Verneuil which is the genotype of
Archiacoceras, but the structure of the siphuncle of Phragmoceras subtri-
gonm iz still unknown.

Wadeoceras australe sp. nov.
Plate 1., figs. 2, 3. Text-fig. 1.

Diagnosis: Slightly compressed endogastric evrtoceracone, with actino-
siphonate structure of siphuncle.

Description: The holotype and only specimen known is a portion of a
phragmocone, 57 mm. long. It increases rapidly in diameter, the cross-
section being compressed laterally. At the adapical end the dorso-ventral
diameter is about 32 mm., the lateral diameter about 24 mm. At a distance
of 40 mm. from the adapical end the dorso-ventral diameter 1s 51 mm..
whereas the lateral diameter is 45.5 mm. The outline of the dorsal side of
the phragmocone is slightly convex, whereas the ventral side which is not
very well preserved seems to be almost straight, although a median longi-
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tudinal section reveals a slicht curvature of the siphuncle in the adapical
part of the specimen, so that the conch had a slightly concave outline along
the posterior part of the ventral side.

Fig. 1.—Dorso-ventral section of Lolotype of Wadeoceras australe,
Nat. size.

The sutures rise dorsally and, owing to the curvature of the dorsal side,
the distance hetween two sutures in the middle part of the specimen increases
from 2 mm. on the ventral side to 5 mm. on the dorsal side. The septa are
rather deeply conecave, being 6 to 7 mm. deep.

The siphuncle is very probably not more than 1 or 2 mm. from the wall
of the conch. The septal necks are eyrtochoanitic on the ventral side and
orthochoanitic on the dorsal side. The width of the septal foramen in-
creases from 2.5 mm. in the adapical part to 6 mm, in the adoral part of
the speeimen. A peculiarity of the segments of the siphunele is their lack
of symmetry. 1In the dorso-ventral section the ventral outline is convex,
whereas the dorsal outline is concave. The curvature of the outlines on both
sides is approximately equal and the width of the segments, therefore, is
approximately equal to the width of the corresponding septal foramina. Tn
the interior of the siphuncle there are numerous radiating lamellae which
apparently are not continuous, but are restricted to the neighbourhood of
the septal necks.

Locality: Mt. Pierre, Western Kimberley District, Western Australia
No. 117 Commonwealth Palacontological Collection, Canberra.

Remarks: This specimen has been previously figured by A. Wade in
1924 (p. 42, plates II. and II1.) and has been listed as Rizoceras sp. by
Chapman (p. 7 of undated pamphlet; see bibliography).

FAMILY KAROCERATIDAE NOV.
Genng CONOSTICHOCERAS [Foerste,
Conostichoceras hardmanni (Etheridge).
Plate 1., fig. 1; Plate I1., figs. 7, S.
1897—Actinoceras hardmanni, R. Btheridge, Actinoc. N.-W. Australia, p.
7-9, pl. III.
Description: The holotype and only known specimen represents a por-
tion of an exogastric phragmocone, being 155 mm. long and eclliptical in
cross-section. At the adapical end of the specimen the lateral diameter is
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53 mm., whereas the dorso-ventral diameter is 37 mm. in the middle of the
specimen the corresponding figures are 87 mm. and 49 mm. The lateral
diameter at the adoral end of the specimen is 107 mm. It is, however,
obvious that the specimen in its present state of preservation is more de-
pressed than it was in its original state. It can be seen in transverse and
longitudinal sections that the septa are crushed, but it i1s not possible to
state the exact amount of secondary compression the specimen has suf-
fered. However, because the ventral side is broadly and evenly rounded,
whereas the lateral sides are narrowly rounded, it can be said that the
phragmocone, at least in its posterior part, has had a rather broadly ellip-
tical cross-section.  The longitudinal outline of the ventral side of the
specimen is evenly convex. Owing to the partial destruetion of the dorsal
side, 1t cannot bhe stated with certainty whether this was convex, straight,
or concave; the latter, however, is the most probable. In the adoral part
of the specimen the surface of the mould is distinetly elevated along a
median longitudinal zone, where the siphuncle is situated. This elevation
which 1s not visible in the adapical portion of the phragmocone is. however,
probably due to resistance offered by the siphunele when the specimen was
compressed dorso-ventrally during fossilization.

The distance between two suceessive septa inereases from 5 mm. in the
adapical to 8 mm. in the adoral part of the specimen when measured along
the ventral side. 'The sutures in the adapieal part arve straight, but in the
adoral part they cross the ventral side in broad arches, the ventral lobes
bheine 13 mm. high.

The siphuncle is situated 5 to 6 mm. from the ventral wall of the
conch. Tts aetinosiphonate structure has been clearly illustrated by Ether-
idee. Between the radiating lamellae the lumen of the siphuncle is filled
with limestone matrix, whereas the camerae arve filled by infiltrated erystal-
Jine caleite. The eross-section of the siphuncle, reproduced on Plate II.,
Fie. 8 of this paper is taken approximately in the middle of the specimen,
where the width of the siphunele 1s 9.2 mm. laterally and 7.5 mm. dorso-
ventrallv. TIn this section there are 19 septa-like lamellac of varving length,

Fig. 2.—Dorsoventral section of holotype of Conostichoceras hardmanni.
' Nat. size.
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adiating from the periphery of the segment towards the centre. Some of
the lamellae arve slightly thickened at their interior terminations. As
Kthervidge correctly observed, some of the lamellae appear to be folds of
the connecting ring. In others this is not so clearly visible—they simply
scem to be processes extending from the inner side of the connecting ring.
Colour and state of preservation of these lamellae is apparently the same
as that of the connecting ring and it may be concluded that the lamellae
consisted of a substance similar to that of the connecting ring. This possi-
bility has already heen sugeested by the present writer after a study of
Ordovician actinosiphonate Diestoceras (Teichert 1934, p. 45).

The shape of the segments of the siphuncle is somewhat irregular.
The septal necks are orthochoanitic and lone on the ventral side of the
septal foramen, strongly evrtochoanitic and much shorter on the dorsel
side.  Together with the similar though reversed conditions in 1Wadeoceras
australe this affords additional examples of the variability of septal necks
in one and the same specimen and for the unreliability of the shape of the
septal neek as a eriterion in elassification.

As a rvule, the ventral wall of the segments of the <iphunele is appProxi-
mately straight or only slightly convex and vertical to the septa, forming
the continuation of the straight septal neck. In the adapical part of the
spectmen this side of the wall of the segments is in contact with the adoral
surface ol the septa, the width of the adnation surface varving between 1
and 2 mm. On the dorsal side the seemental wall usually expands rapidly.
In the adapical part of the specimen this dorsal side of the segments is
slightly concave in the vieinity of the septal neck, then becomes convex,
reaching the maximum convexity in the posterior third of the segment.
Near the adapieal septum the wall is strongly recurved and there is no adna-
tion surface, the wall joining the septum at the septal foramen. As a rule,
the segments have their maximum width in the posterior part. lLateral
seetions are available of two segments only, The septal neck in the lateral
section apparently is still evrtochoantie, thoueh with a much less recurved
brim than on the dorsal side of the foramen. Of the two seements one has
the ereatest width behind the middle, whereas in the other the wall is evenly
convex.

Locality . Leonard River, Western Kimbherley Distriet, Western Ans-
tralia.  No. F.4600 Australian Museum, Sydney.

Remar®s: This species agrees sulficiently well with Cyrtoceras palinurus
Barrande, the genotype of (‘onostichoceras Foerste, to be included in this
genus. It resembles the cenotype in the general shape of the conch I, the posi-
tion and size of the siphunele and in, although in the holotype of €. Palinurus
(reproduced hy Foerste, 1926, plate 38, figs. 1A, 1B) a laree part of the
conch is occupied by the living c¢hamber. [t differs in the somewhat more
irregular shape of the segments of the siphunele and in lacking the slicht
coneavity of the dorsal outline of the conch in the adoral part, and prohably
also in the smaller number of radiating lamellae within the siphunele, The
lateral view of the siphuncle of €. palinurus, as published by Barrande,
shows that the segments of siphunele of this species in a lateral seetion are
much wider posteriorly than anteriorly and that thev are adnate fo the
adoral surface of the posterior septum,

When he established the genus Conostichoceras, Foerste (1926, p. 341)
called attention to the actinoceroid appearance of the seements of the
siphunele—a fact which is also apparent in Conostichoceras hardmanni and
which misled Ftheridee in refervine this species to Actinoceras.
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FAMILY STEREOPLASMOCERATIDAE KOBAYASHI.
Genus STEREOPLASMOCERAS Grabau.

Stereoplasmoceras iniquiseptatum sp. nov.
Plate 1., fig. 6.

Description: The holotype is a portion of an internal mould of a phrag-
mocone, 6G0.5 mm. long, approximately ecircular in cross-section with a
diameter increasing from 26.5 to 325 mm.  Externally the specimen is
strongly weathered, but the internal structures are well preserved. There are
ten camerae which are peculiar by their unequal length. The lengths of the
camerae, starting with the posterior camerva, are: 5.2, 4.5, 5.0, 8.3, 6.6, 6.1,
6.5, 6.1 and 7.8 mm. This is a very remarkable deviation from the constant
incerease in length of the camerae which is usually so characteristic of cephalo-
pods of any eroup. The septa are moderately concave, being about 7 mum.
deep. There are episeptal deposits as well as hyposeptal deposits within the
camerae. These are more strongly developed on one side than on the other,
probably indicating ventral and dorsal side of the specimen respectively. On
neither side do the deposits extend to the siphunele, but cover only part of
the surface of the septa. The septal necks are eyrtochoanitic and between
0.7 and 1.0 mm. long. The brim is directed obliquely backward.

The siphunele is central. Notwithstanding the difference in length of
the seements (corresponding to the length ot the camerae), all of them are
inflated between the septa to the same width of 6.0 to 6.5 mm. Thus, the
shorter segments have a more globular, the longer segments a more fusitorui
appearance. The septal foramina have a width of about 2.5 mm., but at the
passage through the foramina the siphunele is further constricted by smali
bullettes which extend around the septal necks. These bullettes are thinnest
in the septal foramen, they expand slightly adorally as well as adapiealiy.
The remainder of the siphunele has been empty, at least no traces of any
other primary structures can be seen.

Locality: Near Oscar Homestead, south-castern end of Osear Range,
western Kimberley  Distriet, Western Australia  associated with  Spirifer
vernewili, an Upper Devonian species. No, 15702 Dept. of Geology, University
of Western Australia.

Remarks: The remarkable inequality of the length of the camerae which
lias been mentioned above, is rarely found in Cephalopods. A specimen
showing similar conditions has been figured by Kobayashi (1934, plate 24,
fic. 1) as Stercoplusmoceras tofangioides. The following measurements for
the length of 5 consecutive camerae have been taken from that ficure: 7.3,
0.5. 7.0, 8.2, 82 mm. This specimen comes from the Middle Ordovician of
Korea, It is not vet known, whether the c¢hanges in length of the camerae
are a constant feature of certain species or an abnormal condition in
individual specimens.
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EXPLANATION OF PLATES.
Plate I.

Fig. 1..—Conostichoceras hardmanni (Etheridge). Lateral view of holotype.
(Upper part strongly compressed.) Devonian. Lennard River, Kimberley Dis-
trict. 0.8 nat. size.

Figs. 2, 3.—Wadeoceras australe gen. nov. et sp. nov. Dorsal and lateral
view of holotype.  Upper Devonian. Mt. Pierre, Kimberley District. Nat. size.

Figs. 4, 5.—Galtoeeras imberleyense sp. nov. Lateral and ventral view of
holotype.  Upper Devonian, Mt. Pierre, Kimberley District. Nat. size.

Fig. G.—Stercoplasmoceras iniquiseéptatum sp. nov. Longitudinal median
section of holotype.  Devonian.  Oscar Homestead, Kimberley Distriet. Nat.
size.
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Fig. 5.

PLATE 1.
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Plate TI.
Figs. 7, 8.—Conostichoceras hardmanni (Etheridge).
Fig. 7.—Ventral view of holotype (see Plate I, Fig. 1). 0.8 nat. size.

Fig. 8-—Cross-section of ventral part with siphunele. 2.75 nat. size.
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PLATE II.



